i 4 

Claims 

We claim: 

\, A method of creating a graphical program to perform an algorithm, the 
method cbmprising: 

recWding one or more functions in response to user input, wherein the one or 
more functi^is specify the algorithm; and 

automatically generating the graphical program in response to the recorded one or 
more functionsXwherein the graphical program implements the algorithm. 

2. Theymethod of claim 1, further comprising: 
performing me one or more functions in response to user input; 

wherein said recording the one or more functions is performed in response to said 
performing the one or more functions. 

3 . The methoa of claim 1 , 

wherein said recordmg the one or more functions comprises creating a prototype. 

4. The method of maim 3, 

wherein the prototype comprises a prototype in at least one of the disciplines from 
the group consisting of: \ 

image processing, machina vision, image analysis, robotics, process control, 
industrial automation, test and measurement, simulation, workflow processes, and robotics. 

5. The method of claim 1, \ 

wherein said recording the one or more functions is performed in response to user 
input received via a graphical user interfaceYGUI). 

6. The method of claim 5, \ 

wherein the graphical user interface is associated with a prototyping environment 
application. \ 
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7. \ The method of claim 5, 

whereiik the user input comprises selecting the functions from one or more of a 
menu or palette. 

8. The methodpf claim 1, 
wherein said mitpmatically generating the graphical program comprises 

programmatically genefr-atpig the graphical program in response to the recorded one or 
more functions. 

The method of claim 1, 
wnerein said automatically generating the graphical program comprises 
automatically generating graphical code in the graphical program without direct user 
input. 

1 0. Thejnethod of claim 1 , further comprising: 
executing theygraphical program to perform the algorithm. 



1 1 . The methJid of claim 1 , 
20 wherein the graphical program includes a block diagram portion and a user 

interface panel portion. 



25 



12. The method of cl^m 6, 

wherein the graphical program is a graphical data flow program. 

1 3 . The method of claim 1 , 
wherein said automatically generaimg the graphical program comprises including 

one or more nodes corresponding to the one or more functions in the graphical program. 



30 14. The method of claim 1, wherei^ the recorded one or more fimctions 

comprise a script, the method further comprising: 
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creating an association between the script arid the graphical program; 

mooifying the script to create a new script in response to user input after said 
creating the association; and 

modifying the graphical program according to the new script to create a new 
graphical program. 

15. The method of claim 14, 

wherein saiM modifying the graphical program according to the new script uses 
the association betwden the script and the graphical program; 

wherein the association remains between the new script and the new graphical 
program. \ 

1 6. The methofl of claim 14, further comprising: 

receiving user inputundicating a desire to change the graphical program; 

displaying script infonnation of the script; 

modifying the script information in response to user input; and 

modifying the graphical\program after said modifying the script information. 

17. The method of claim 1, further comprising: 

creating an association between the script and the graphical program; 
locking the association between the script and the graphical program, wherein 
said locking prevents user editing of tAe graphical program. 

18. The method of claim 17, mrther comprising: 

unlocking the association between the script and the graphical program in 
response to user input after said locking; \ 

directly changing the graphical program in response to user input after said 
unlocking. \ 

19. The method of claim 18, \ 
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wheiein said unlocking removes the association between the script and the 
graphical program. 

20. 'MiQ method of claim 17, further comprising: 

modifying the graphical program in response to user input after said generating 
the graphical progWm and after said creating the association between the script and the 
graphical program; \ 

determining ifi an association exists between the script and the graphical program 
in response to said modifying the graphical program; and 

removing the association between the script and the graphical program in 
response to said modifying. 

2 1 . The methocft of claim 1 , fiirther comprising: 
receiving user input specifying code generation information; 

wherein said automatically generating the graphical program utilizes the code 
generation information. \ 

22 . The method of claim 2 1 , 

wherein the code generation information specifies a type of graphical program to 
create in response to the recorded one or more functions; 

wherein the graphical program is created in accordance with the specified 
graphical program type. \ 

23 . The method of claim 221 

wherein the graphical program Wpe specifies a particular graphical programming 
environment; \ 

wherein the graphical program ia created in a file format that is usable by the 
particular graphical programming environment. 

24. The method of claim 2 1 , \ 
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lerein a plurality of parameters are associated with the one or more functions, 
wherein eVch parameter is an input parameter which provides input to a function or an 
output parameter which accepts output from a function; 

wheran the code generation information specifies one or more of the input 
5 parameters which are desired to be interactively changeable or one or more of the output 
parameters whicli are desired to be interactively viewable; 

wherein saM automatically generating the graphical program comprises enabling 
the graphical program to receive user input during program operation, wherein the user 
input specifies values Yor the specified one or more input parameters; 
10 wherein said automatically generating the graphical program comprises enabling 

the graphical program to display output during program operation, wherein the output 
indicates values for the specified one or more output parameters. 

25. The method of claim 1, 
15 wherein said automatically generating the graphical program comprises: 

generating portions of graphical code, wherein each portion of graphical 
code implements one of the functions; 

linking the portions of graphical code together. 

20 26. The method of claim 

wherein each portion of graphical code includes one or more graphical program 
nodes, wherein each node has one or more inputs or outputs; 

wherein generating each portion oi\graphical code comprises connecting the node 
inputs and outputs together in order to implement the function with which the portion of 
25 graphical code is associated. 

27. The method of claim 26, 
wherein linking a first portion of graphical code to a second portion of graphical 
code comprises connecting an output of a node in t^ first portion of graphical code to an 
30 input of a node in the second portion of graphical code 
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28. \ The method of claim 26, 

wherein at least one of the functions has an associated input parameter; 

wherein each portion of code that implements a function that has an associated 
input parameter^ includes a node that has an input for receiving a value for the input 
parameter; 

wherein ea^h portion of code that implements a function that has an associated 
input parameter incl\jdes a leaf node that has an output for providing a value for the input 
parameter; 

wherein the leaf node output for providing the parameter value is connected to the 
node input for receivingVhe parameter value. 



29. The methoQ of claim 26, 

wherein at least onepf the functions has an associated output parameter; 
wherein each portiom of code that implements a function that has an associated 
15 output parameter includes a nyde that has an output for providing a value for the output 
parameter; 

wherein each portion ofVode that implements a function that has an associated 
output parameter includes a lea^node that has an input for receiving a value for the 
output parameter; 

20 wherein the leaf node input fbr receiving the parameter value is connected to the 

node output for providing the parameter value. 

30. The method of claim 25, farther comprising: 

for each function, retrieving information associated with the function from a 
25 database; 

wherein generating the portion of graphical code that implements a particular 
function utilizes the database information retrieved for the particular function. 



31. A system for creating a graphical\program to perform an algorithm, the 
30 system comprising: 
a processor; 
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a memory coupled to the processor which stores a prototyping enviromnent 
applicatioin 

a useXinput device which receives user input; 

wherein the prototyping environment appUcation is executable in response to the 
5 user input to store one or more functions in the memory, wherein the one or more 
functions specify the algorithm; 

wherein the prototyping environment appUcation is executable to automatically 
generate a graphical program in response to the stored one or more functions, wherein the 
graphical program implements the algorithm specified by the one or more functions. 
10 \ 

32. The system of claim 3 1 , 

wherein said storing the one or more functions in the memory comprises creating 
a prototype. \ 

15 33. The system of claim 32, 

wherein the prototyping environment application is a prototyping environment 
application in at least one of tne disciplines from the group consisting of: 

image processing, machine vision, image analysis, robotics, process control, 
industrial automation, test and measurement, simulation, workflow processes, and robotics. 
20 \ 

34. The system of claimy 1 , 

wherein the prototyping environment application includes a graphical user 
interface (GUI); \ 

wherein said storing the one orVnore functions in the memory is performed in 
25 response to user input received via the graphical user interface. 

35. The system of claim 34, \ 

wherein the user input comprises selecting the functions from one or more of a 
menu or palette. \ 
30 \ 

36. The system of claim 3 1 , further comprising: 
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a graphical program creation program stored in the memory; 
wherem the prototyping environment appUcation is executable to call the 
graphical program creation program; 

wherein tn^ graphical program creation program is executable to automatically 
generate the graphiclal program in response to said prototyping environment application 
calling the graphical prbgram creation program. 

37. The system of claim 36, 

wherein the graphical\program creation program is a graphical programming 
development environment application. 

3 8 . The system of ^aim 3 1 , 

wherein said automaUsi^ly generating the graphical program comprises 
programmatically generating t^qgraphical program in response to the stored one or more 
functions. 

The system of claim 31, 
wherfedn said automatically generating the graphical program comprises 
automatically gi^erating graphical code in the graphical program without direct user 
input. 

40. The systerk of claim 3 1 , 
wherein the graphical program includes a block diagram portion and a user 

interface portion. 

41 . The system of claim 

wherein the graphical program is \ graphical data flow program. 



42. The system of claim 3 1 , 

wherein said automatically generating the ^phical program comprises including 
one or more nodes corresponding to the one or more mixtions in the graphical program. 
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The system of claim 36, 
wlierein the stored one or more functions comprise a script; 
when^in the memory stores an association between the script and the graphical 
program; 

wherein\ the prototyping environment application is executable to utilize the 
association to modify the script to create a new script in response to user input; 

wherein the graphical program creation program is executable to modify the 
graphical program according to the new script to create a new graphical program. 



44. The system of claim 43, 
Q wherein the mei^ory stores an association between the script and the graphical 

program; 

; 0 wherein the memoi^ stores information specifying that the association between 

□ 15 the script and the graphical program is locked, wherein said locking prevents user editing 
: of the graphical program. 

:;fi 45. The system of claims 1, 

" wherein the prototyping eiwironment application is executable to receive user 

□ 20 input specifying code generation information, wherein the code generation specifies 

information to use in generating the graji^hical program. 

46. The system of claim 45, 
wherein the code generation informafion specifies a type of graphical program to 

25 create in response to the stored one or more functions; 

wherein the graphical program is created in accordance with the specified 
graphical program type. 

47. The method of claim 46, 
30 wherein the graphical program type specifies particular graphical programming 

environment; 
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wherein the graphical program is created in a file format that is usable by the 
particular graphical programming environment. 

48. The system of claim 45, 

wherein a plurality of parameters are associated with the functions, wherein each 
parameter is an input parameter which provides input to a function or an output parameter 
which accepts output from a function; 

wherein the code generation information specifies one or more of the input 
parameters which are (desired to be interactively changeable or one or more of the output 
parameters which are desired to be interactively viewable; 

wherein said automatically generating the graphical program comprises enabling 
the graphical program to receive user input during program operation, wherein the user 
input specifies values for tire specified one or more input parameters; 

wherein said automatically generating the graphical program comprises enabling 
the graphical program to display output during program operation, wherein the output 
indicates values for the specified one or more output parameters. 

49. The system of claim 3 1 , 

wherein said automatically Venerating the graphical program comprises: 

generating portions of graphical code, wherein each portion of graphical 
code implements one of the functionst 

linking the portions of graphical code together. 

50. The system of claim 49, \ 

wherein each portion of graphicaAcode includes one or more graphical program 
nodes, wherein each node has one or more mputs or outputs; 

wherein generating each portion of graphical code comprises connecting the node 
inputs and outputs together in order to implement the function with which the portion of 
graphical code is associated. \ 

5 1 . The system of claim 50, \ 
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whejrein linking a first portion of graphical code to a second portion of graphical 
code comprises connecting an output of a node in the first portion of graphical code to an 
input of a noofe in the second portion of graphical code. 

5 52. Tme system of claim 49, 

wherein, mc each function, information associated with the function is retrieved 
from a database; \ 

wherein generating the portion of graphical code that implements a particular 
function utilizes the database information retrieved for the particular function. 
10 \ 

53. A memory medium comprising program instructions executable to: 
record one or mone functions in response to user input, wherein the one or more 

functions specify an algorimm; and 

automatically generate a graphical program in response to the recorded one or 
15 more functions, wherein the graphical program implements the algorithm. 

54. The memory meoium of claim 53, further comprising program instructions 
executable to: \ 

perform the one or more functions in response to user input; 
20 wherein said recording the oto or more functions is performed in response to said 

performing the one or more functions.X 

55. The memory medium of clVm 53, 

wherein said recording the one or nibre functions comprises creating a prototype. 
25 \ 

56. The memory medium of claim 55, 

wherein the prototype comprises a prototype in at least one of the disciplines fi*om 
the group consisting of: \ 

image processing, machine vision, imagte analysis, robotics, process control, 
30 industrial automation, test and measurement, simulatioii, workflow processes, and robotics. 
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57. \ The memory medium of claim 53, 

wherem said recording the one or more functions is performed in response to user 
input received vm a graphical user interface (GUI). 

5 58. The memory medium of claim 5 7 , 

wherein the graphical user interface is associated with a prototyping environment 
application. 

59. The memory medihm of claim 57, 
10 wherein the user input comp^^ses selecting the functions from one or more of a 

menu or palette. 



15 



60. The Ibemorv medium of claim 53, 

wherein said\ /ujomatically generating the graphical program comprises 
pro grammatically gengr^t^ng the graphical program in response to the recorded one or 
more functions. 



20 



The memory medium of claim 53, 
wherbdn said automatically generating the graphical program comprises 
automatically generating graphical code in the graphical program without direct user 
input. 



25 



62. The memory medium of claim 53, further comprising program instructions 
executable to: 

execute the graphical Wogram to perform the algorithm. 



30 



63. The memory mediurn of claim 53, 

wherein the graphical prograkq includes a block diagram portion and a user 
interface panel portion. 

64. The memory medium of claim 53^ 
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wherein said automatically generating the graphical program comprises including 
one or more nodes corresponding to the one or more functions in the graphical program. 

65. The^ memory medium of claim 53, wherein the recorded one or more 
5 functions comprise a script, the memory medium further comprising program instructions 

executable to: \ 

create an association between the script and the graphical program; 

modify the script to create a new script in response to user input after said 
creating the association; and 
10 modify the graphical program according to the new script to create a new 

graphical program. \ 

66. The memory meodum of claim 65, further comprising program instructions 
executable to: \ 

15 create an association between the script and the graphical program; 

lock the association betweem the script and the graphical program, wherein said 
locking prevents user editing of the graphical program. 

67. The memory medium of daim 53, further comprising program instructions 
20 executable to: \ 

receive user input specifying code generation information; 

wherein said automatically generating the graphical program utilizes the code 
generation information. \ 

25 68. The memory medium of claim 6x 

wherein the code generation information specifies a type of graphical program to 
create in response to the recorded one or more functions; 

wherein the graphical program is created in accordance with the specified 
graphical program type. \ 
30 \ 
69. The memory medium of claim 67, \ 
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wraerein a plurality of parameters are associated with the one or more functions, 
wherein each parameter is an input parameter which provides input to a function or an 
output parameter which accepts output fi-om a function; 

whereinVhe code generation information specifies one or more of the input 
parameters whichXare desired to be interactively changeable or one or more of the output 
parameters which a\e desired to be interactively viewable; 

wherein said automatically generating the graphical program comprises enabling 
the graphical programVo receive user input during program operation, wherein the user 
input specifies values fol^the specified one or more input parameters; 

wherein said automatically generating the graphical program comprises enabling 
the graphical program to display output during program operation, wherein the output 
indicates values for the specified one or more output parameters. 



70. The memory meadum of claim 53, 
15 wherein said automatical^ generating the graphical program comprises: 

generating portions lof graphical code, wherein each portion of graphical 
code implements one of the functions 

linking the portions of ^aphical code together. 

20 71. A method of creating a gi\^aphical program to perform an algorithm, the 

method comprising: 

creating a prototype in response to u^r input, wherein the prototype specifies the 
algorithm; and 

automatically generating the graphical program in response to the prototype, 
25 wherein the graphical program implements the algorithm. 



72 . The method of claim 7 1 , 

wherein the prototype comprises a prototype in \t least one of the disciplines fi-om 
the group consisting of: 
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image processing, machine vision, image analysis, robotics, process control, 
industrial automation, test and measurement, simulation, telecommunications, workflow 
processes, and robotic^ 

73 . The meth(Jd of claim 7 1 , 

wherein the user inW is received via a graphical user interface (GUI) associated 
with a prototyping environment appUcation. 

74. The method of claim 73, 

wherein the user input comprises selecting one or more functions from one or 
more of a menu or palette. 

75 . The method Wlaim 7 1 , 
wherein said autommically generating the graphical program comprises 

programmatically generating fie graphical program in response to the created prototype. 

76. \ The method of claim 71, 

whereik said automatically generating the graphical program comprises 
programmatically>sgenerating graphical code in the graphical program without direct user 
input. 

77. The metho<^of claim 7 1 , 
wherein said automatically generating the graphical program comprises including 

one or more function nodes in tnk graphical program. 

78. The method of claim 7 J 

wherein said creating the prototyj^^ in response to user input comprises creating a 
diagrammatic model of the algorithm. 



79. The method of claim 7 1 , 
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whereifa said creating the prototype in response to user input comprises recording 
one or more functions in response to user input; 

wherein the r^orded one or more functions specify the algorithm. 

80. The methooyof claim 79, 

wherein said automatically generating the graphical program comprises: 

generating portiWis of graphical code, wherein each portion of graphical 
code implements one of the functions; 

linking the portions o^fs^aphical code together. 
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